INTRODUCTION
Reproduction of Gloriosa using tissue cultures techniques creates opportunities for a greater number of progeny plant obtainment (Finnie and Van Staden 1989 , Samarajeewa et al. 1993 , Custers and Bergervoet 1994 . For micropropagation of tuberous plants, growth regulators with high physiological activities inducing tuber formation are applied, such as jasmonic acid (JA) (Koda and Kikuta, 1991; Koda et al., 1994; Martin-Closas and Pelacho, 1997) , methyl jasmonate (JA-Me) (Pelacho and Mingo-Castel, 1991; Koda, 1997; Kozak, 1999) and abscisic acid (ABA) (Sladky and Bartosova, 1990) . JA-Me applied at low concentrations (0.2 and 1 mg l -1 ) to Gloriosa plants stimulated tuber formation, resulting in an increase of number and weight of microtubers. However, higher concentrations of JA-Me and ABA caused the inhibition of this process (Kozak, 1999) .
The aim of this study was to evaluate the anatomical changes in Gloriosa rothschildiana 'Red Dark' stems accompanying the accelerated aging of shoots and the inhibition of tuber development after application of ABA and higher concentrations of JA-Me.
MATERIAL AND METHODS
Shoots of Gloriosa rothschildiana 'Red Dark' cultured for 4 weeks on a modified Murashige and Skoog (1962) medium containing 6% of sucrose, 5 mg l -1 JA-Me, 25 mg l -1 JAMe or 0.01 mg l -1 ABA, were used for anatomical observations. Shoots were incubated at a temperature of 22 o C, during a 16-hour photoperiod and at a light intensity of 35 µM m -2 s -1 . After dehydration of shoot samples using ethanol, they were sealed in paraffin Poly-Fin (55°C), Polysciences. Transverse sections (10 µm) of stems were prepared. Then, paraffin was removed using Poly Clear Solvent. Samples were dyed with 0.05% toluidine blue or 2% saphranine and 1% bright green solutions. The observations and measurements were focused on: diameter of parenchyma cells in peripheral part of stem (up to 250 µm), number of vessels in vascular bundle (totally 20 bundles were studied), diameter of metaxylem vessels and thickness of their walls.
Photographs of microscopical sections were made using a light microscope of Eclipse 400 type (Nikon).
RESULTS AND DISCUSSION
After a 4-week incubation period on the medium with JA-Me and ABA, Gloriosa shoots showed symptoms of accelerated aging (Fig. 1) and the stems showed structural features characteristic for young monocotyledonous plants. Under the epidermal layer a hypodermis without traits of strengthening tissue was formed in the control and in the presence of JA-Me (25mg.l -1 ) or ABA. Vascular bundles were observed irregularly on transverse sections of the stem. In general, they were smaller in peripheral part (Figs. 2-4) .
Observations and measurements pointed out that the diameter of parenchyma cells in stems treated with JA-Me and ABA was smaller than in control plants. The strongest reaction was observed at higher JA-Me concentration (25 mg l -1 ), where cell diameter reduction up to 23%, in relation to the control (Table 1) , and local necroses within the tissue were found (Fig.  3) .
Growth regulators applied affected in a different way the number of xylem vessels in vascular bundles being formed. A significant increase of vessel number (by about 50%) compared to the control occurred as a result of higher methyl jasmonate concentration (Fig. 3) . A strong reduction of metaxylem vessel number in vascular bundles (by 46%) was observed after ABA treatment (Fig. 4) . Significant increase of xylem vessel diameter was also evident when plants were treated with JA-Me, especially at 25 mg l -1 concentration (Table 1) . From the measurements it follows that the increase of vessel-wall thickness was the result of lower JA-Me concentration (5 mg l -1 ) or the presence of ABA (Table 1) . No changes of vessel-wall wall thickness were noted at a higher JA-Me concentration (25 mg l -1 ). However, these walls were less lignified. We can expect that the structure of aboveground stem tissues, especially their vascular bundles, can play an important role during tuber formation.
The increase of xylem vessel number in JA-Me treated Gloriosa stem vascular bundles raises the question as to the induction of cellular divisions within the bundle in the presence of JA-Me. Interaction of JA with meristem cells was found by Ravnikar and Gogala (1990) who observed the increase of activity of potato shoot meristems growing in the dark in the presence of this growth regulator.
In the present study, the increase of xylem vessel diameter in Gloriosa stems treated with JA-Me was found. Enlargement of parenchyma cell size in potato tubers supplemented with 
